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Abstract

Background: Short sleep duration is associated with an increased risk of chronic disease and all-
cause death. A better understanding of sleep disparities between people with and without
disabilities can help inform interventions designed to improve sleep duration among people with
disabilities.

Objective: To examine population-based prevalence estimates of short sleep duration by
disability status and disability type among noninstitutionalized adults aged =18 years.

Methods: Data from the 2016 Behavioral Risk Factor Surveillance System were used to assess
prevalence of short sleep duration among adults without and with disabilities (serious difficulty
with cognition, hearing, mobility, or vision; any difficulty with self-care or independent living).
Short sleep duration was defined as <7 h per 24-h period. We used log-binomial regression to
estimate prevalence ratios (PRs) and 95% confidence intervals (Cls) while adjusting for
socioeconomic and health-related characteristics.
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Results: Adults with any disability had a higher prevalence of short sleep duration than those
without disability (43.8% vs. 31.6%; p < .001). After controlling for selected covariates, short
sleep was most prevalent among adults with multiple disabilities (PR 1.40, 95% CI: 1.36-1.43),
followed by adults with a single disability type (range: PR 1.13, 95% ClI: 1.03-1.24 [for
independent living disability] to PR 1.25, 95% CI: 1.21-1.30 [for mobility disability]) compared
to adults without disability.

Conclusions: People with disabilities had a higher likelihood of reporting short sleep duration
than those without disabilities. Assessment of sleep duration may be an important component in
the provision of medical care to people with disabilities.
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Introduction

Methods

Sufficient sleep (7 h or more per night for adults) is critical for optimal health and well-
being.} However, recent estimates show that more than one-third of US adults typically sleep
less than is recommended.? Population disparities in attaining sufficient sleep exist.2 Several
population-based studies have identified age, gender, race/ethnicity, and socioeconomic
status disparities in short sleep duration.2~* Relatively fewer studies, however, have focused
on short sleep duration by disability status e particularly by functional disability type e even
though people with disabilities are more likely to experience sleep problems than people
without disabilities.>~10 Sleep problems have been identified as a secondary condition (i.e., a
health condition that occurs after the primary disabling condition) among people with
disabilities.>6:10-14 For example, evidence from population-based and clinical studies
indicate that people with mobility, cognitive, hearing, and vision impairments commonly
experience sleep disorders as a secondary condition.>:6:12-14

Short sleep duration has been examined among US adults using various definitions of
disability.”10 In this epidemiologic study, we used the HHS six-question set to examine
disparities in short sleep duration by disability status and functional disability type (hearing,
vision, cognition, mobility, self-care, and independent living) using data from the 2016
Behavioral Risk Factor Surveillance System (BRFSS).1> We aimed to expand the
knowledge-base on this subject by comparing short sleep duration among adults by
disability status, disability type, and number of disability types.

Survey design

The BRFSS is an ongoing, cross-sectional, state-based system of telephone health surveys of
noninstitutionalized adults aged =18 years that reside in the United States. BRFSS collects
data on health-related behaviors, chronic health conditions, access to health care, and use of
preventive health services and practices related to the leading causes of chronic disease,
injury, and death in the United States. The median survey response rate among the 50 states
and the District of Columbia (DC) was 47.0% in 2016. Additional details about the 2016
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BRFSS are available online (https://www.cdc.gov/brfss/about/index.htm). The BRFSS
protocol was approved by the Centers for Disease Control and Prevention Institutional
Review Board.

To assess self-reported sleep duration, the survey used the following question: “On average,
how many hours of sleep do you get in a 24-h period?” Respondents reported the number of
hours in integers. This question has been widely used by other studies to provide population-
based estimates of sleep duration.28:16 We defined short sleep duration as sleeping less than
7 h,1 and thereby, dichotomized sleep duration into (1) < 7 h (mean =5.5h) and (2) 27 h
(mean =7.8 h).

The BRFSS uses the six-question set recommended by HHS!2:17 to measure disability from
a functional perspective consistent with the International Classification of Functioning,
Disability, and Health.1® Serious difficulty in hearing, vision, cognition, and mobility, and
any difficulty in self-care and independent living were defined with a “yes” answer to the
following questions, respectively: 1) “Are you deaf or do you have serious difficulty
hearing?” (hearing disability); 2) “Are you blind or do you have serious difficulty seeing
even when wearing glasses?” (vision disability); 3) “Because of a physical, mental, or
emotional condition, do you have serious difficulty concentrating, remembering, or making
decisions?” (cognitive disability); 4) “Do you have serious difficulty walking or climbing
stairs?” (mobility disability); 5) “Do you have difficulty dressing or bathing?” (self-care
disability); and 6) “Because of a physical, mental, or emotional condition, do you have
difficulty doing errands alone such as visiting a doctor’s office or shopping?” (independent
living disability). Respondents who answered “yes” to any of the 6 questions were defined
as having a disability. Respondents who answered “no” to all 6 questions were defined as
having no disability. Since disabilities often occur in combination,1® particularly mobility
limitations, we created two additional mutually exclusive disability measures to further
examine the relationship between short sleep duration and disability: 1) A specific disability
type — hearing disability only, vision disability only, cognitive disability only, mobility
disability only, self-care disability only, independent living disability only, multiple
disability types, and no disability and 2) A number of disability types — 1 disability type, 2
disability types, 3 disability types, =4 disability types, and no disability.

We included the following demographic characteristics: age, sex, and race/ethnicity.
Socioeconomic characteristics included marital status, educational attainment, employment
status, number of children in the household, and federal poverty level (FPL). FPL categories
were determined based on the ratio of the adult’s annual household income to the
appropriate simplified federal poverty threshold (given family size and number of children)
defined by the 2015 U.S. Federal Poverty Guidelines.2 In addition, due to their association
with sleep duration,®2% we included several health-related characteristics: cigarette smoking
status, leisure-time physical activity, body mass index (BMI), and frequent mental distress
(FMD). The FMD measure has been validated among populations with and without
disabilities in the United States and Canada.??
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Statistical analyses

Results

In 2016, 477,665 adults aged =18 years residing in the 50 states and DC participated in the
BRFSS. Respondents with missing data on sleep duration (n = 5,602) or disability status (n
= 18,377) were excluded. We also excluded pregnant women (n = 2,385) because of
disrupted sleep patterns that can occur during pregnancy. The remaining 451,301 adults,
94.5% (318,438 adults without any of the six types of disability, and 132,863 adults with at
least 1 of the 6 types of disability) were included in the study. We used SAS-callable
SUDAAN software (v. 9.4, Research Triangle Institute, Research Triangle Park, NC) to
account for the complex sample design of BRFSS. We calculated the weighted prevalence
estimates with 95% confidence intervals (Cls) for demographic characteristics,
socioeconomic characteristics, and health-related characteristics, among adults who reported
having 1 or >1 disability type, among adults with any disability (=1 type), and among adults
without a disability. We utilized log-linear regression modeling with robust variance
estimation to estimate prevalence ratios (PRs) with 95% Cls for the relative likelihood of
reporting short sleep duration among respondents by disability status, by mutually exclusive
disability type, and by number of functional disabilities in unadjusted and adjusted models,
in comparison with adults with no disability. Statistical inferences were based on a
significance level of P<.05.

Overall, 59.8 million (25.5%) adults reported any disability. The prevalence of the functional
disability types, regardless of whether the respondent had a single disability type or multiple
types, was 53.7% for mobility, 42.1% for cognitive, 26.4% for independent living, 23.0% for
hearing, 18.0% for vision, and 14.4% for self-care. More than half (56.6%) of those with any
disability had only one disability type, with most having mobility disability (36.2%),
followed by cognitive disability (29.9%), and hearing disability (18.3%). Forty-three percent
of persons with any disability had two or more disabilities, with most having mobility
disability (76.2%) in combination with another disability type, followed by cognitive
(58.0%) and independent living (54.5%). Adults with disabilities reported generally lower
socioeconomic status (i.e., < high school degree/GED, not being employed, living in poverty
or near poverty (<200% of FPL)) and having more adverse health-related behaviors and
conditions (i.e., current cigarette smoker, physically inactive, obesity, and FMD) than adults
with no disability (Table 1).

Adults with any disability reported a higher prevalence of short sleep duration than adults
without disabilities (43.8% vs. 31.6%; p < .001) (Table 2). Compared to adults without
disabilities, adults with 1 disability type (range: 31.9%e44.2%) and those with >1 type
(49.8%) reported a higher prevalence of short sleep duration (p < .01 for all, with the
exception of hearing disability only).

After full adjustment for confounding variables, compared to adults with no disability, adults
with a disability were 26% more likely to report short sleep duration (adjusted PR, 1.26;
95% Cl, 1.23-1.29) (Table 2). In the fully-adjusted model, compared to adults with no
disability, adults with independent living disability only, hearing disability only, vision
disability only, cognitive disability only, self-care disability only, and mobility disability
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only were 13%, 14%, 14%, 20%, 23%, and 25%, respectively, more likely to report short
sleep duration (p< .05, p<.001, p< .01, p<.001, p< .05, and p < .001, respectively).
Adults with multiple disability types were 40% more likely to report short sleep duration
than adults without disability (p < .001).

The relative likelihood of reporting short sleep duration increased with an increasing number
of disability types. In the fully adjusted model, compared to adults without disability, adults
with 1 disability type, 2 disability types, 3 disability types, and =4 disability types were
20%, 34%, 41%, and 55%, respectively, more likely to report short sleep duration (all p
values < .001) (Table 2). A significant linear association was found between an increasing
number of disability types and short sleep (p value, test for linear trend < 0.001).

Discussion

This study used the HHS six-question set to examine disparities in short sleep duration by
disability status and functional disability type in a large sample of US noninstitutionalized
adults. Our results suggest that disparities in short sleep duration exist by disability status
and disability type, even after controlling for demographic characteristics, socioeconomic
position, and health-related characteristics. The results highlight the substantial disparity in
healthy sleep duration (=7 h in a 24-h period) between people with disabilities and people
without disabilities and identify disability types at increased risk of short sleep duration.

The results of this study are consistent with findings of previous studies that examined
associations between short sleep duration and disability status, disability types, and
cognitive difficulties.”23 Similar to our findings, Shandra et al.” found a higher risk of short
sleep duration among respondents with cognitive only disability, mobility only disability, or
multiple disabilities compared to those with no disability. In contrast to our findings,
however, sensory disability was not significantly associated with short sleep duration.
Additionally, Shandra et al.” found disability-specific differences, with the magnitude of the
relative risk of short sleep duration being greater for adults with cognitive disability than for
adults with mobility or multiple disabilities. Again, we had slightly different findings, with
the magnitude of the relative risk of short sleep duration being greater for adults with
multiple disabilities than for adults with a single type of disability. These discrepant findings
could be due to the differences in categorization of respondents with sensory disabilities
(one category vs. separate categories for hearing and vision), the number of disability types
assessed, sample size constraints, or to the different age cohorts used by each study.
Additionally, cognitive testing of the HHS question used to assess cognitive disability
indicated that it appears to capture a range of conditions, including mental health conditions.
24 1n our analysis, we adjusted for FMD, which may, in part, explain our different findings
on the association between short sleep duration and cognitive disability. Wheaton et al.23
examined the effect of short sleep duration on performing daily tasks (e.qg., difficulty
concentrating, difficulty remembering things, difficulty working on hobbies) among adults
aged =20 years using the 2005-2008 National Health and Nutrition Examination Survey.
These researchers found that the most prevalent sleep-related difficulty was not being able to
concentrate (i.e., cognition). Future research should explore the bi-directional relationship
between short sleep durations and disability and specific disability types.
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According to the American Academy of Sleep Medicine and Sleep Research Society,! short
sleep duration is associated with a number of adverse health effects, including increased risk
of heart disease, hypertension, stroke, type-2 diabetes, metabolic syndrome, depression, and
obesity. While many of these diseases may be disabling,2® they also rank among the top
secondary conditions experienced by people with disabilities.>6:11 We found that even when
controlling for such factors as cigarette smoking, leisure-time physical activity, obesity, and
FMD which can be associated with unhealthy sleep durations,®2! people with disabilities
remained more likely to report short sleep duration. Consequently, people with disabilities
experiencing short sleep duration might be at greater risk for secondary conditions that can
exacerbate their primary disabling condition and lead to higher healthcare utilization.

Our study has several limitations. First, the BRFSS telephone survey might understate the
true prevalence of disability because it excludes the institutionalized population and those
whose disability prevents them from answering the telephone. It is unclear whether
institutionalized adults are more or less likely to have shorter sleep durations than those who
are noninstitutionalized. Second, all data for disability, sleep duration, and confounders are
self-reported. Thus, these data are subject to recall and social desirability biases. Third,
although we adjusted for several confounders in our analyses, we were unable to examine
other factors associated with sleep duration or disability, such as medication use and pain
levels. Finally, BRFSS is a cross-sectional survey, thus it was beyond the scope of this
analysis to characterize any causality between short sleep duration and disability.

Conclusions

In conclusion, we found that people with disabilities had a higher likelihood of short sleep
duration than people without disabilities, and the magnitude of the associations between
short sleep duration and disability varied by functional disability type. Based on recent sleep
recommendations for optimal health, functioning, and well-being,! these findings suggest an
estimated 26.2 million US adults with disabilities (44%) sleep less than recommended for
healthy adults. An opportunity to improve sleep health among people with disabilities exists
in the clinical setting where routine assessment of sleep duration and, if needed, referrals to
sleep specialists, could be integrated into the provision of medical care. One in four
noninstitutionalized US adults has a disability and this population experiences substantial
health inequities.2® It is important that public health efforts to improve healthy sleep
durations among the US population are inclusive of people with disabilities in order to
reduce the health burden associated with unhealthy sleep durations.
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